[oooi] :^mn mmmm.mm^i^x.x^m.i[immmu m^\-t. i Wim-=^-^i>i^<om 
^•^ly^m^. tiihmz.]^m^^^^. m.m^^yf-. ffmh^^-^. ie«:^v-:*- 

[0002] mmm.)±.mM^^mv^fz.h<Dt^^x\■i. ]^m^}i}h^m)m:^'K\m.m 

[0003] iii2f:i, ^^x'muz.7f^'rm^(DnmmB.mM'^^m-rh<Dx^ ^mp^2itp^w^ 
^fpm^l23^^^b«fiK^i^Tv^5„ a[g^^2oo«. ^tt^fli^-r5jim2ii:F^M« 

<122i:;55^2(^9[^^*T.-C?'i5;5S. rtSpm<122f:iffm2l^®^^*(;ifi?^^^^ 

»g#:200(7>^®;b-[Rj}-*5JtSj^5fe®iB!|}i^?£'t4P24. 24:5S^g^^^"CV^;5o ^ 
bT, «^#:200O2V ^{^>S^fpI-rS— >Sj-Offil|®lvlJifa^mt-5F^lfP«<l22|^db<lr 
^i^-r5J;p(c>>^^fPmiS23;5sj^^$ix^ rtgp«fii22^-S*3#{c:^i^-f 5rt:6S-e 
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[0004] %^(DmmMBMm^^mmTi:7^^^~i^tvxmmir^^i^i'i^ Mmm 

[0005] mmmmmm^it);xT(DXoii^i^xm^^n^. ^-f. mmii^2i(DWM^ts'± 

titcmmmm^i^mu :iiri^mm-r^^tizx^xmmmoo^i^m-r^o t(D 
^^^mmi^2oo(D—M<Dmmi^^uw.im23^m^\^^^xm^i^xmm^^Mm 

[0006] mM(Dmmw-2oo^mm-r^i^htc^x.T/^^v^m^^miAir^^ti)^h^om 

mf)^mtm. ^^m^-sv ^i'mmw3:}f<Dm^tvx'^'^x\ ^tdo . ^^jg^ 

[0007] ^^x2^^^jtmhmx-t^^ti)^th^o fiPt>. jEm2i<^m5|sf*3itJ«/-^-r>'i5^ 

^t^mtvx^-^^x^^tc^. ^^'^m^mmtvxmAvtc^-t^. -^ti. ^itxmjz: 
*5VNT. u^nm^yi^^m^^fcy). mmmi(Dm-^^Mm^w\^x^^^ty^'i=^:y 
7tm(Dm^7^i)m^vfcV)-r^^ ^^^^^ ^mi^2i (Dmn^u^mm^-rm^^--^^ 

(;iJ;«9^gAi-S^t1>fc^o 
[0008] ^fc. tJe5lt;?»^e>l^^a^l22i:UT}i. V ]£ 

mi$^2it[H^mm22^m^^^-t^ti^i>'^. p^^mM22(D^mm.i^i'is ^rowt 



r 
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[0009] p^^wm22^m^'t^i^hfc^x. fH^mm22{z.r^i^:fy])^mi}mx-r^^t-d^ 
fcSo fiP*>. ^^mm22(DmMti:hxMz^<^i^'^—mn^^T^^^v^mf)m<tm. 

[0011] tJg5l5(Di{1^^M23^^it-t-5t-fofco-C, ^g|5tt<^23}:iT7i-;«;y^M;65?gAi-5 

m^m.^^\^\tmmMfii£(D^^mh\.x^•^x\^tdo. ^-^m^nMotLrr: 
ms^-t^^Ltt^^^t^. ^<<oiJ^:^i^M^\rr?^^:^))^m<Dm.iWii>^^i^x\i^^. 
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[0012] ^umm23kzy^v2^:y7cm-hm^A-r^:^ti(>^h^o mh. ^^mm23(Dm 

[0013] ^fc. mmm}±.mm^^mmir^i^hf^^x. mmmi<omis2:uy<-{'^^'- 
^mi]vfci>(D^mmwmmvxm^'r^m^. mm.mi^xu\^umm22iz.-^ 

*fcl^«t;i. }±mi$-2iisxXJ^[^^mM22i,z^^^y^x2^'^yim<Dm^i)^i^^^ ^ 

[0014] ^hi^.mmi¥2oo(D—M(Dmmi^. ^^mm23(Dm^Rt^^<^''^y—d^h^i^ 
mn^-:^h^m\wxm^-r^m\^. ^^mm23isxu^^mm23tm-r?>}± 

5o mwi^. ^^mm23ioxri^^mm23t^-r^\Hum.m22\z^-^£}ti^Tj\^tt 

m^23:!lra^XJP^^mB23t^'t^\^^Wm22i^^^tl^^^X2^iy7cm(Dm&i^ 



r 
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mm^^ntx^xTj^-fyv^m^m^^^^hafin^^x^f^. 

[0017] ^^^^K). 5t^mi±-fe^5:5'i^:^*fcJiiE«ir^^5^i^^i:bT. PbTiO -PbZrO ( 

3 3 

it. ^i^(Dm.^it^m^:Lt[:^x^mm^)t\:^xm^ (Da^^(Dj±m-^^^y^:^:i)^ff 
—^h^m^xm^nti'^mm^ii^'>ni<.i^>'^^m^m^ 

[0018] ^z.x^ #fF:S:iit3{cfi, w^xi^tDjXtt^fiJtbcDjfl^j^ i ^h\^x. i>J^^^ 

UTFe^rO. 01~0. 3fi*%.A1^0. 01~0. 04^3:%. Si<^0. 01~0. 04Sft 
%'^^-r5PZT^JBEm-fe73:5/^^^50H^^tT.-CV >5o 
#fF:5:i^it-^^H/cPZTmi±m-ir75-yi^;^-T:ii. giJ^e^tL-c-g-^-rSAi, Si 
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{ziPbO-Ai o -sio ^^i^t-r^:tf'77.m^W^^-t^o :jh.i^x^. :Lti^(r>&\m 

2 3 2 

[0019] *fc. mmmmmm^tvxi^. mniif^t[H^mm^^:s:\z.mmvfzmmmmm. 

#1^:5:^1 : #^BS61 - 133715-^<2j^ 
#rF^g)t2 : ^M^l - 130568-^<2^^ 
#rF:S:jlfe3 : #PB^14-22028l4^t^ 

[0020] U30>u7:^:asf,, mm^mmm^^^m.. mi^tKDmmTx^m-r^m-^. mmm 
^txmmmmmm^(Dm^i&w.i>^^<tvxM^m7b^mt^^t\^^om^i>^^^f^ 

m'=Fum^±.^'t^^tx]H^nM(DW-w^-d'^^^\^. }SMr^^=^=^—^ 
m<L^^^^it-t^f^mf}^^^fz. -^tz.. ^^miimWi'^k^Mh-t^^Lhxm&m 
•t^mm\z.n-r^'^mMm^±y^. mM\^'^u^ii^^'y^f^mi>^^^x\i^fz.. ■^h\z. 



mm i^tz.m^mm(Dmmmmmmpmmtfj:-ox\ ^fc„ 

[0025] ^^x\ ±m(DmmM.izm^x^^titz.h<Dx^'o. ^mm. M]±ts(o 

[0026] :^mm^^n. m^m7!)^mt't^:zti!)^fs:<. m^mz.mfbtdm^mmmm^^ 
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[0028] ^(DT7u:f7V^m^^m-r^mm\i;:f£mm^^~^f\^x\^^^m^fz:i-fxfj:<. rt^s 
7!)^^f^m.iiF^^^vx-^^-r:^mt:^^p^ummm^mm-r^:itx.mmmmmm 

mmn)^^. m\:^<y'^^mtti^p^^m.m^fcit.mmi^^^i.x-^4i-^mtfj:^fH^ 

[0029] :z^ib(Diiis:(Dmmx^±-r^T/}^^v^m-^^i^(D^mM. mmmi^mm'T- 

i^iimmi-^^tx±v^^tmmiz^m^ibm\i^^^W£i^Mi^x\tT/i-:fyV'^m 
[0030] m2i^. mmi^^i^^m.<^ti.xy^u^'^ji,m^t^m^. ±m(Dm^m<Dmt 
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xoti:^m^^<^i:^tp^umm-^^^mm\^'a^x\^^^^m<D^^^^^-->^3>' 

fco^to ^(Dmmtmi^xm.^(Dm^^mmTxmW}^'^fcm^i^m±i^^-r^ 

[0031] ^(oy^u^^^^m^m-t^mmnmmm^^i^tixi^ ^^m^mxfj:< . p^mm 

mn^^^m^-t^^tx. mmtm^(D^^^¥^m.vxm.m^m'k\^fc^. m^\^ 

tvxmmi^x. mmm^^mty^r2^:yA^hfj:^mmm^wmvxmm^^^^:L 
vxmmjb^w±i-^mmT!)^h^tio ^btci, p^^mmi,c^^'r?>m^{a^. mmm 

mmmm^t^m-r^:=.tx\ mmmj±mm'?-(om^m.mm^t\^x. :^M<Dm 
iiLm^m<p-\^x\^^<h(Dt^:^ht\^^o ^hi^. ^^mmi^^^-r^^i^^s mm 
mmmm^(o^^mmiz.mEE^mMvtim^. m^. i^itjE(^iiL^f&«i?--e)^iij^ 

mm-^fciimmm:^vxy'9:^mtfj:^p%ummm^t^W}'r^:Ltx^mmmm 
[0032] z.ir\.h(D^M(D^mx^^ir^y^v2^^^^ir^^(D^m^x.Ki. mmm±mm=F(Dm 

utjo. mmnm.ii^\zMM^m^-ir^^mit)^^iriy}±.xmm\.x^ mmmm.^mt 
/^n^i^^htii^m\i^m^'!^m\^xfmi^^^m:L\^xmm^^ 

/^u^>^^:yii^mk^^^tx^\:.^tmmzL^ni)^h^M^n^m&\^n\.x\^ 
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[0033] ^(DT^\-:^])^m^^ir^r^mt^^v2^:^yzm^^ir:5mm7!)mm::m±-r 

[0034] :^^mi^w^^mi(DmmMj±mm^\'i. f±mi^mtp^^mmt^^^mz.mm^^ 

m^irb.m:^(D[^^mmnsH2<ommx^^mmtmm^nfcmmm}£mm'^i,^ 
[0035] ^fc. :^mm[zm^^i(ommmmmm^x\'^. mmmmi^mi,^r^i-:t>v^mi)^5 
^l^^^_h5oopp^l£J^T'^m-cv^-c^>J;v^o :^mmi^^^mi(Dmmmmmm 

^^Tii. Huffi^^mS(CT>'V:«7y ^M:6S5ppmeA±500ppinmT'^*ttTV ^Tlj J: 

[0036] :^^mi^w^^^i(Dmmm}^mm'^xi'i. mmT/^:hV4tm^^Na. Yi<D'?h<}^f£< 

iJJLilOOOppmJJJ^T'^Ay-eV ^-0^>iV \ 

[0037] }^±.<ox.^\^^^mK%:bm(Dmmm.mmm^\^^\'^x. mmm.mm,m'=f'^<D 



11 



[0038] ^^mi^^^^m2(Dmmms.mm'?-ns mmi^^mtf^^mmti^^mmm^i^^ 
[0039] :z(D:^w^{:Lm^^2(Dmmmmmm^x^\-t. mni!±mm^y^n^>7tm^^5pp 

miJJ!._bl500ppmJ^T'^-^TV ^Tt J;V \ 
5ppiniJi±l 500ppm£iT-^-^TV ^T^> 

[0040] }^±(7):^m^i,m^m2(Dmmmmmm^i,^m^x. mmmmmm^^(D:^n. 

[0041] ^mm^m^m3(Dmmmj±mm^i'i. i^mi^mtp^^mmtTi^^m^imm^fi 
xfj:^mmi^t.'t(Dmmi^<Df$i(Dmmtm2(Dmmi'i^n^tim^^i%fz.^u 

m^ti. m:^<D[Hummnm2<Dmmx^ummtmm^ivrdmmmBEmm^ 
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[0042] ^(DXo\z.m^^f\^tz:^mmi^m^m3(ommmmmm^\t. mmmwi^'^xi,. 
. (omm^^±x^^o mmmms-^mtPhZro -PbTio ;o^b^£5-<i=i:^^;^^h 

3 3 

•^fc. HulBJBE«^;^PbZrO -PbTiO f)^ibti:<b-<^-:f:^:^^hmm^tmt^^^^t 

3 3 

[0045] ^/c. :$:^0^t^'^5^4<7)MMiE««^fi. ffill^$:Si:l^lfP«1S®?r^S{;ia 
^U-C7jfc5aSMflEm*^(-*5V>-C. HulE/Emf*:®(i. PbTiO -PbZrO ^^fig 

3 3 

[0046] ^(DPbTiO -PbZrO ^±^^t\., Si;lr5ppmiiJL_hl00ppm5i^M'^^bfc:J!Em 

3 3 
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[0048] ^fc. :i^mm ^C'^5^l~f54oasMJES^^^^-*5v^T. mim[^mmM'^(D^ 
[0049] ^ibi^. :$:mmi^^^mi--m4.<Dmmmmmm^i^m^x. mw.[^^mm^<Dv 

<M1^15, 85^M2<100. MH-M2= 100^^^Si-S^^{^J:'9. mtiP^^M 

[0050] ^fc. J;i'^;5mi~^4<^)agMff «m-^{-*5V >-c. Mfaviii]!^^M;6SNi 

, Pt, Pd. Rh, Ir, Ru, Os(D^-ib<P-fj:<thlU&.±X^^. n>m^m,^^Cu, Ag. Au 

(Doib'pfj:<ti^imsx±xh^^ti,^x^. mti^^mm<Dm^tvx. ^^wMi^ 

[0051] ^tb\^, m^Vlim^mii^PU Pd(D^ibci^fS:<thim!^±Xh<0. Ib]^^M;65Ag, 
[0052] ^fc. mmhm^m\-iCuX^-^XhX<. MfaVHI^^^^fiNiT^^oT^jiV^ 

m^^<^x^z^jt±i^mm-t^:iti)^x-^^tthi'^.mmi^xx^mBmm^m 
intz.mBf^^mmkjf^^x^^o 
[0053] $^>{:i. :$immi^m^mmmmmm^i^^^^x. mm^^mmi^^m^^. m 

m\H^mm(Dmm'<^^n^±wr^mi^>^ir^^m<D^i^^^miti^5-^7o%xh 
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[0054] &<±(DXo\^mf^^^ti:$:^mi^m^mmmj^mm^{^^n\-£. mmBE. mB^ti 
[0055] m lAwm m(Dmmmj±mm'f-(Dm^^7]k-rmm.mx^^o 

[I§|4B]|gl4AOA- A' Mt-oV NTO^®0T*Si)So 

[0056] 1, 11" -mmi^^ 
la, 13' '-mmi^ 

6, 14" -^mi^^ 
31" 'iisLmmm 

33---ifttt?L 
35- --^V^::/ 



15 



43- • -ffimTi^^a-ai— ^5? 

^^m.mi2(Dmmi!)^-mis^iz:mn.m\zmm'r^^nmmi5i:im-^^f\^x\^^^o 
[0058] 'tfs:t>ib. (i)mi^'t^2-D(Dp^^mm<D^ib(D—:i^(0[H^mm\-±n-^mM-A^jf^ 
^^ti=5—:^(Dmm^zis\,^x^<D)^^imw,^ns ^:i7(Dp^^mm'i^(D^^i^ 

[0059] -^/c. mmms(Dmm:^\^(Dm^ia-i. mnmi<o^i)mm^titc[H^m.m<D 
[0060] }^±(Dx^imm.^tifcmMmm(Dmmmmmm^x\-±s iHmmmi2^m\^x 

[0061] ^ife<^?f^^i. 
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[0062] m^mmi$^^i,z.T/\^:^v^m^±^(D^mi^ir^mm:^m^sxTizim.m-r^o 
[0063] mm(Dmm2. 

;6S5ppmi^_L500ppmJi;^T-efc5o SppmiJ^^T-Cfi. mmmMtVX(Dmm^mV< 

•:f'7^mtf£<>fz.[H^mMi27b^ibmmmu^T/i-^v^m-{^i^i!)mm.x. be 

m.^m^m\:A^xmmji^m'{m-r^(o-Qn^'^<f^\\ 
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[0064] m^. mmm.W}'p(Dm^M^tm(Dmtm^4-^<-t^ia±. p^^mm'p(DT^i-^ 
[0065] m^iHumm^ \z.TJi-^v^m^±^(Dmmi,^-r:bmm:^i^^uTimm-r^o 

[0066] mM<DW^BS. 

>6S5ppmi^_h500ppmj^;^T-efc^„ Sppm^T-ett, m^^^MtVXCDmm^mi^K 

i^p^^mmi2(D^m^^m^'^x\.'^omm7b^^^-r^fz.i^ti^^L.<fj:^ \ $e>j^. 
mmi^ii^(Dmmtii)^^h^<ti:^tiibtij-i^v<^\f\ -^fc, 5ooppm^@x.s^, m 

[0067] m^. m^mW}^(Dm^mtm(omtm^/b^<-r^i^\t^ ^mmm'^<oTj^:fy 
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[0068] m^^^mm'^ \zr;^:fy])^m^±v^<om.mii^-t^mm:^m^^rii^mm-r^o 

[0069] ^M(DJ^mA.. 

§{;L(i,^^^m^^^'^'c^T/^;^7y:&M^5ppm^^;±looppmJ^T^--r§(^/&w 

l^b<. ^h\^m^\.<\-t. T/U;{7y^^5ppmi^_h50ppm£ATl-i-5o 
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[0071] &.±(Dmm(Dmmi--'4i^^v^x^ Tji-m'^m(D^^m\t. mmmi. 

mLfd^^^tL-xicpm^i^m:i^^x^m-t?)^ti!)^x^^o ^fc. mmmm 
¥^tit:^mi^x<^xmm-t?>^ti!)^x^^o ttc. mm:^^tvxmcp?^^^mm 

MA (Electron Probe Micro Analysis) ^#(D5>=tlf:^?£^fflV^5wi:t>"e#5o 
[0072] :^mm<DT^\^:^V^mtVXi'i. Na, K(Do-h'Pti:<thim&>±W^V^\ T)^ts 

[0073] mm(owm5. 

m^_bl500ppmiiiT-e$>So 5ppmiJJ^T-ett. m^^Mt\^X<Dmm7!>m\^<i&T 

[0074] i®i^iW!I•4'^^^^^'^bft^^^^k^^/J^$<-r5{^^i, ^^^^(D^^n^iy 

5c*Sr5ppm4JiL_hlOOppiniJiTtc:i-5ri:iW*bV n„ 

J^_b50ppmi^T(-i-^^i:;a5 J; i9^^bv \ 
[0075] ^t:iJEIl^^^{c/^a</^-^^^J:if^<^^ffl(c:-rSMit;^?£^j£ATl^^PJ-t-5„ 
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[0076] ||Jfe<^fl^^6. 

TUT. m^m.m^±ifti:nnit\Humm(Dm^7!>mn\^:^\f^fcib0m. 
[0077] m^. mmmm^(Dm^mtM(Dmtm^yb^<-r;5ia-3:. ps^mm'¥<Dy^'^>if 

>'7C^^5ppmiJjlJblOOppmiJJlTl-i-S^t3e>W^UV\ 

[0078] m^f^^mm'p i^^^^>7€m^±^<Di^mi^-f-^mm:ijW:^^Ti^mM'ir^o 
mnty<4:yy—mm^y^^^^^7i.m^7yim. mm. mm. B^m^m^^ 
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m^nmtfj:^y^ti^i^ycm(D^^m.^-^h^7^yim. mtm. ^itm. n-^^-fb 
[0079] mmmm?. 

--(0^*;t/;65/J^^<7'ce5fc^^)$f*b</.^v^ */c, 500ppin^M;t-5i. aSMJE«* 

m^(Dm^i&m^mtir^^tx\mi^Lmim<tvxmm7!>^mim-t^(Dxm-^v 

[0081] m^^umm^ic^'^^^'^^m^±m(Dmmi,^-r^mm:^^^&^TimmT^o 

\'^nT:^^'^'^it-^mt\^xmmi.x^-^m^m'iiotvxmAir^m^:^mi^xm 
m^ti^i>^^ni^m^^infj:\^\ — ^(omi^. mmjimi^m^x. mmmi(o 

. . mmmmmm^'p(Dy^^^:y7im^mm-r^m^i^ii^^xi-t. m^Jim^^h<Dy^ 

m^nmtfj:^y^v2^>7i.m(D^^m.^xh^7>y'{m. mtm. ^^m. B^mit 
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[0082] mMm^ms. 

-r5{-fi.^MM)I«^^4'<^^^n>/>'7um?:5ppml^±100ppmiJiTl--r5(7);6S 

[0083] m^mmMmmm^^\^^^r2^i^%m^Aim(owm\^-^^um.ijm^&.T\m. 
^m^numm\^x^^ti^:y7tm(Dm:um-r^^m.i5mxhii\'\ 

[0084] ^Jfe<^?^^5~8 {c:*3V >-C. ^^n<57^V7£*(^-a iEmfls:. }^W^nM. ^IfB® 
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:i^^^ff^^fc{iEPMA (Electron Probe Micro Analysis) ife^0^^ff;^&<l: 

[0085] ^fc. $t>(^^?^u<{*. mmmEEmm^'pii^rju:^v^m^5jypTn^±3ooppm 
^^^TSt;«/^^</:/7cm^5pp^l£^±loooppmii^T'^tp-et>J;v\ rtL{e:J:'9. ±m. 

[0086] fj:^, :^^mi^m\'^^y^^Vl^7nmt\.XCU Bi(D^^{}^fj:<thimSX±^m\^^^ 

^ti)mti^^\ /^^^i^Tumi^n^ym. ^m. Mm. ^^m. T:^^'^>^jb^h^i)K 

[0087] ^(Dx^iz, mmizxy>m^-r^mmm}£m,m^^^<Dmm^nm'r^±mz\^^ 

±m^n<^(D^^-r^mm^m^-t^(Di,zm^x. iE«^^iio^«M^(tan6 ) 

[0088] mM<Dw^m9. 

^¥^mim^mm(Dmm9<Dmmmmmm^x\±.mmmBEmm'f-(ommmm 
m^(Dm'=F-^m(Dmtm:dn%!;ii^ti.xh^. rtbtt. «^MjBE«m^^(D^igg^ 

[0089] mm.mw}nt-r^(Dm'^^m(Dmtmtii. mmmmmm^iz^Mco^mm. 
mmmw}m<Dmmm^m.m^(D^mizMvxmti.tzm^^7F:L>x\, 

o 
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[0090] ;irT\ mmfm}wm(Dp^umm(Dm^-^m:(Dmtmin-i. mmmmm.m^kz:ii 

. mmmmmm^(Dmm^i^<D^mi^^mrr^iH^mmi2amm).^hi,^. ^ 
^ m \^^mrt^p^unMi 2tnm^mi^mi4:i,z.m-r^p^^mmi2t<D ^ m t-ia 
^tix\^^^^M(D\^^nmi2(2mm)(oj^^-^m^sRMxm'^u ^(o^mmt 

xAz., ^fc. mmm^mM^\z.w.^fwr:\^:^^nmM\2-h^^^mx^-^^\z.\%^ 
-t^x(DH%mm\.2<Dm-^-^m:m^\.. ^(ow-mt-^^nwrnow^-^^hx. 

[0091] if.%'!^(Dm^^(n>mmm£MMi'\z.i^\^x. wmmm%.(om'=h^w^ti%m. 
mv2<Dn.^-^^(Dm\:M^wm^-!^\z.\t^ n^mm\2(Dm\\^\^^'!tiWwmmim 

mB.^m<wm-^-)5mi^m\^^^x^fz^ m=(-mm:=^=-^—\Jsi 
[0092] rix{3iMu-r. if.mMm^m.^\z.^\ ^x\%. mm^^'o^^-t'^n^h i ^<omm: 

jEm^ll©^m«^(tan6 )^/jN$<-r5fc«)fC{±, iE«^ll^PbZrO -PbTi 

3 

o ^(D^t2y:^:fy^mm^t!^^^^^^tvxmf^-r^m^. mmms^mmT^m 
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[0093] ^fc. m^^^gfeT:?r/jN^<i-^{;i(i, P^^m 1 2{CJtigfet<ji:;6VjN$V >M^O^;|sf:§r 

[0094] ^fc. ^¥S<*^rtSpcofi5rm^OiJ^miJ{c:^!5[Wi-5fcfetci. 

[0095] I^^IHS12 t»<^^Mmj^#>;5SVIIIi^MO-^WS:^Ml (S»%) . Ibm 

^M<^^^ft^M2(S*%)i:bfct^. 0<M1^15, 85^M2<100, M1+M2 

Ib;^^JS(^JBE®^ll--(7?-x'^^U — ->'3>'^WJ*iJ-t"5fc:J?)tC, VIII®|^M;65o. 001 

fR]_b^■fr5tv^5^-T?^i. 0. is»%i^_hioma%i^T;6W^uv\ t.fc^ m^m 
{-«tb. <};t)i^v«>xtt^irie:.^^-rs^{j:o. 5ma%iiA_h9. smmVo^Tit^i:*) 

60 *fc, rtgP^Ml2ft'(^Ibi^t^Mc?5ff«#;il--<^^-l'i5^I/— --^a^^^^ijsu-rsfc 



26 



^T^w*uv^o ^fc. J:•9^^v«>5^^4^^e:^^i:-r5#'^^i9o. 5«s%jj^±99. 5 

8*4% ]JtT;JiS^p3 t-^^bv \ 
[0097] ±f50l^^«1Sl2«f <^^JIifife^<^*»%^^i-VIIl;^^M. ihm^mnKPM 
A(Electron Probe Micro Analysis) l£^(7)5>W;^?*'^'#^'e#5o 

^(bk^. :$^¥^m(DfH^mmi2^<D^m^^\i. viim^m^^i^u pu Pd. rh, ir 

[0099] ^bi^. [H^mMi2^i,at. ^mm^^tt-hi^mmui^i^^^iju-r^^ti^tt}-^ 
ctbi-<j;»9. p^^m,mi2tmm.mi^^mi^^^^-^t^'^mm^h'o. m^m 

mM^^Ti^PhZrO -PbTiO 7b^hti:?)^u-:f::^^y(hmm^tm^^^^t-i-^^ti^ 

3 3 

[0100] ^h^^. mmm i;65^a:/>;57-rhM^{bi^^^jES^t-t-5^^;6W^bv\ ^ttfi 

3 

33 

33 3 

3 

[0101] ^fed. j^^M^;55900°Ci^A_LlOOO'CJiiT-e$?5^i:z5S^*bV ^o ^ixtt. i^^M 
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[0102] ^fc. p^^mmi2^ms.m(DTfhim}^m^^x-5'yo&.Tx^h^^t7iim^'L^\ ^ 

oT^^. ^tz\-immm i-~-^n-r^^t{^x'0fH^mmi2(Dm}^^7!)^^t>^mtm 

[0103] *fc. ^mj^(Dmmm}£mm^(ommi^mmi!>miii-r^\^Mnmi2tmmm 
m\^^J:\^^\^^mml2ti!)^^m^m^^i^lxm. mtB.mmmiiivx\^^fj:\,^p^mm. 
mi2t^^mmi5m(Dj£mi^^^i,^mi!)mf^^nxm. ^(^^i^jc, f£mm2 
2:<o-h^:y^m(Dm^mmm^m^^tbx^^^^t7!)m^v^\ m^x^. rfDip^te 

[0104] :^mm(Dmmi--9\m^mmmmmm^(Dmitmm^mm-t^o 

:^mi&:^^X\'is ^-f. PbZrO -PbTiO ^;6^f>/iS^n:/;^:^;^hM^<ki^OlE 

3 3 

[0105] ^(c:. ^-y<^i^^j>.^(D\^MmM^m^'t^'^mi^m^y<4^^y-. ■^rai^j^ 
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[0110] «^t#^t^a^;6555o'CJ;t)t3^&v^m-a'^-«. p^nm.mi2mt^^mMi5 

[0112] ^LT. i?t-lfRmi^l5}:iy-Kll^^iEb, ^y-m^i/hbT-Mc^^lfPIW^lSiC 

0. i'^3kvxmxa<Dmm.w±^muv. mmm3^i^mi^m-t^:it{cxox^ 
titcmmimmM-^^hfj:^mm^mmuu^m^\^xhx\^\ ^(Dm^izn^ 



30 



[0114] ^^jc. mmmmikmmmt^m^-r^mm^mmmnmn^^^m^^tiTi^v 

o 

[0116] mmcommio. 

— ^)(^>^[ll-t?*>5o |gl4B{i, |2|4Ac^A-A'M^^OV^TO»f®EI^?^55„ 

[0117] ^UT. iEm^*:i{i^ mn^^^m-r^pzT^}^m'^^^yi^^mxm^^thx\^ 

33 

» o 



31 



[0118] mmi^i<Dmia-ifH^mM2ibm^Hxy^^^7!)^. ^(o\H^mm2<D^mm^<^7!)^m 

[0119] m8m^m(D^^m^Mi (m4%) . mihm^m(D^^m^M2 (mm%) tut 
o<Mi<i5, 85<M2<ioor'fcsi:. mm^unxh^mihm'^m<^'^^ 

i&uxhm^-r^m^xfn-fn\'£m\^^^:Lti>^x^fj:\^ \ m^mm^\^si^5ppm 
"^•TK^^o ^iTc. mm^m<DSr^mMx^tL\-^mm!i^mzmmw^R\^^fi\^\ 

, :x.:^^i^mn'i. :^'M^h'mm. ^vT^h^-^^h^mm. iyv=^~-'^=^j>^m^^m^ih.x 
mkmmma(Dmmmvxm^-r^w^^i!>m\r^un. #{^fiixy=i-> 
[0121] m'^mmma(DM\^-r^mmia±^mmm4tm^^tixis^. m^^mm4iz 

^l4{t,ggi^^i^TV^5=&rt^a5m<3i2^;IJE«^^:l^i6frffS^*{cJ;l9^^^■e^:5^c^e^ 



28 



[0106] i^. mmmsi-i. ±mmm^i:^xim^irt^h<D{zm'^^ti^h(D-T^\-tf£<. m 
[0107] ^^mmi5nm}^-r^mmw-^T^^^=^—^(Dwm^x^x^\:.^}i:^ti^-i-i^ 

o 

[0108] ?:^i3. mmm:ff'7^mm^^~:^h(Dm^Hnumt. ^^y-^u^^^^mzmm^ 

[0109] m^^nu^i^7oo°cx^^\^m^\^\t.. m:^y^Mm^^—^h<Dmin^<Dm^ 
. i^-wmmi^tmmz.m-r^xvi^\i^. m^t\^x^uwm\b<D^i^^mti^mi< 



32 



;i^PbTiO -PbZrO ^3E^5>^b. Si^:^ft^^5ppmJ^jlJbl00ppm*^^-efc5ri 

3 3 

^irub^^^m^(o^it7!>m^(D^<\:,\mmL^x\, ^5rt;6s^e)HTv^5o jEm-fe^5 

mm^^J:mBmm^^::i^fcib. ^$:^ll^ig;^tO^Mt:^Sjg-i9^-f-VN„ lOOpp 

2 

m^t^!^Xh?>^t^mU ^^^I^bT-^mS^^CSifi^O {4l00ppm*M<^ 

[0124] ^fc. :^^mx\-i. siim^1^mzm^^. Kom^(Dm^^^m<Dm^iinnm 
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[0126] m^<Dm.m^i^^<f^^tijitffmmi'im.T-r^m\^i,^h^. m^<D^i^^^^&& 
Ai)^5 n m.^mx.^}i^ ^^ii^h(omm-^m'&m.^\^i:oxmm^f\^'^<fi^:Lt^ 



34 



[0130] >iF^mM(Dmmmmmm^(Dmm^<^^^xm.m'r^o ^-r . ^v^mmmsi^im 

. i-^o 5fe-f ^ PZT(75/^3|SH^>^iL.Tift^^i^PbO, ZrO . TiO . ZnO. Nb O , W 

2 2 2 S 

O , BaCO . SrCO . Yb O *5 il^SiO fJ:if(O^WM^^^Bf^M.nMU 

3 3 3 2 3 2 

-CO. 5±0. D T'O. 8;z m*Mt>^ea<J;5»-S^*&#-t-So if5^#UfcPZT^ 

0 90 

iS-g^bW^y— ^f^U. ^;^^y— ^Jl^(^K^i?-:/^— K^fe^;^7l^:^i5^-a— 
[0131] m^. Ag-Pdfcsv ^}iPti^5fe(vix-<^>^i/-, -^mmm^mm^vxmm^^ 

.mm:(Dmmi$-tmm<D\H^mmt^^s.\zmmi^xfj:^mwmmma^ifmx^ 
flit. t^<DXofj:mWii^^^xm^^tixi,^\,\ 

[0132] ^O^. i5^-riX^-i?'^K#(^<t«9tt)l^9[Mi*laO^RiJ®{z:-e*5t{::^?:?f^fiK-r5 

o 
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[0133] ^UT. V—h'Mi5^^l.X—M(D^^mM4\>lO. l~3kV/'mm(^ii:0KmflE^lrR] 

miiLu :iii^^^x-^xm^n=^yi^yiimn^mmw^-t^^W}mmm^mM^t 
vxmm't^o 

[0134] sx±<DmM(Dji^m--io\^is\i^x. [H^mM2n^m^mu ^umm2(DWrm 

xh^^ti)m'^v\^\ 

^(DXoi^i. ^m^^t^m^mm2^m^ ^xmrnmrnmi^^m^f-^mf^ir^^ti^x 

^mm2(D^mmm--7o%xh^:Ltt^^'o0t.v<. ^hic0i£.v<n\^^mm2 
[0135] ^^-c, rt^«®2o^ist*^«. ±mjtx^i^. [H^mm2(Dmmii^^i-f^±wr 
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raa)xioo)^#ffi-t-So 

i^mnM2^m^-t^-^m^m^. ^<Dm^sx±tti:-:>xmirrc^mjL\-i'^'^7!)^^ 
wm.m^x^. mnx\f^fj:\,^^m<Dmmi^^mu mnz.^m(Dh-ofz^mi^^m 
imi^^n^o :l(d:)7W:xi-x^ \Humm2^m^-t^2m&.±(D^mm^(Dn^m 
Ruu^^mm-r^^ti^x^. iH^mm2(D^mm^mm<7:>m'^i,^n'^x^^ 

o 

i^. [^^mm2(D^m^. m^i-i. p^^mm2t:mm'r^fzibi,^m\^^^mmi^-<- 

^y<4t^y-i)m^vtim^'^^^tmmm^mmvxwmvxhx^^\ 
[0137] *fc, [^^mm2^mm-rmmtmtm(Dm\< ^mm^fH^mmm <^#«tt^- 

mmi^p^^mm2^m^-r^mtmn^(Dm\f^^n^=^—h-t^:^txfhmmjm2 
^iz.^m^m^'^^^ti>x^^„ rr-c% };N^mm2^mf^-r^untmf\^\k(om 

[0138] &.±mm(Dmmi--iox\^^ti^tL^ wm(Dm^(Dmmm}±mm^i^-:>\^^xm 
mvtciK ^^mxn. u±mmutwm^m^m.^^i:>^xm^(Dmmmmm 

mi-^9xm.mi^ti}£mi^mRrjii^^x\^^^mm^m^^t>'^xhx\^ miA 

[0139] mmmmii. 

igi3n. :^mmiz.m^mM(Dwmii(DmMmm^^-rh(Dx. ntsimm^sKD— 
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^-h'^i^y<^i^-y35mmmii33^mm-^t. mnmm7\^m^t^^nx\,^fc 

[0140] ri^i^'^iRfttt^g-efi, I£«T;5'^^^-i5'43;6SmflE^R]^JP$tLT{*g-rSi:. 

f^hV41;d5Jf /E^tb. --K/WVl-:/35}55i!iW?L33^MSU. ^3|S(.o^^;iSf|tjt 

^5t°;^}.^41^ifb3Sb, «tt7L33;a5^5|s{-ii{^37i:^iibTW(DilfW^SfT^p;}x;5 
[0141] ^|g0>g«ai^®JEmm^*5j:TJ?iftlt^g{;iM-r51jO-efo5;65. i^^ife 

mmm 

[0142] (^WJl) 
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[0143] ^(^ir7^5/i?i/y->'v'-h(^Jt®f-> ^Mom^it-r^wm^infc^-^-^^^^^J^ 
mi2i6XU^^mUl3<DmWPiai CO fc5V^^iNa CO ^^^mMi^t^o 

2 3 2 3 

[0144] ^i^mm2 n ra(DyU—^'ij^(Dmm^^90W3^%t^ nW^mW^2 ix 

m7^jvj^^m\t^}^x.m^y:^mm^^—^h(D^^~-v^'mz.o ^<Dz^—h(D^m 

[0145] ^UT. WS=7:^^—^h<0^^—V^n.mPf(0^UnMm^^m^. 650t:-C30^ 

m^m^n\ \ 3^jtm m mm^^^^^^m.mm.m^hf^^^m.m^mjr:L 

m&^i50H.z(Dmm.m^xm\iummum:n^f^o 
[0146] ^UT. r©fli®MiE«m^;a5iigij,iHi^i X io^m\^mukn(DW.w,-^ ( M m) ^ 
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[0147] mi 



No 


JS* 
( p p m ) 




•K^f fin .1 «t<<<^ .A-" * ' fed 

( M ni) 
= A 


* 1 - 1 


2 


Na 




1-2 


5 


Na 


45. 0 


1-3 


30 


Na 


45. 0 


1-4 


50 


Na 


45. 0 


1-5 


70 


Na 


45. 0 


1-6 


100 


Na 


45. 0 


1-7 


250 


Na 


45. 0 


1-8 


500 


Na 


45. 0 


* 1 - 9 


750 


Na 


45, 0 


1-10 


5 


K 


45. 0 


1-11 


30 


K 


45. 0 


1-12 


50 


K 


45.0 


1-13 


70 


K 


45. 0 


1-14 


100 


K 


45. 0 


1-15 


250 


K 


45. 0 


1-16 


500 


K 


45. 0 


* 1 - 1 7 


750 


K 


45. 0 



^1-2 
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No 


mmm& c i x i □ « 

) ^(D^iSLMi ( /i m) 


(D^iiL&^it^ (%) 

= 1 (A-B) /AX 10 0 
1 


* 1 - 1 






1-2 


45. 0 


0. 0 


1-3 


44. 9 


0. 2 


1-4 


44. 8 


0. 4 


1-5 


44. 6 


0. 9 


1-6 


44. 6 


0. 9 


1-7 


44. 5 


1. 1 


1-8 


44. 4 


1. 3 


* 1 - 9 


44. 0 


2. 2 


1-10 


45. 0 


0. 0 


1-11 


44. 9 


0. 2 


1-12 


44. 8 


0. 4 


1-13 


44. 6 


0. 9 


1-14 


44. 6 


0. 9 


1-15 


44. 5 


1. 1 


1-16 


44. 4 


1. 3 


* 1 - 1 7 


44. 0 


2. 2 



[0148] 0:2 

^2-1 
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No 


m 

( P P m) 


m.m 


( M m) 
= A 


* 1 - 1 8 


2 


Na 




1-19 


5 


Na 


45. 0 


1-20 


30 


Na 


45.0 


1-21 


50 


Na 


45.0 ' 


1-22 


70 


Na 


45,0 


1-23 


100 


Na 


45,0 


1-24 


250 


Na 


45,0 


1-25 


500 


Na 


45.0 


* 1 - 2 6 


750 


Na 


45,0 


1-27 


5 


K 


45.0 


1 - 2 8 


30 


K 


45.0 


1-29 


50 


K 


45.0 


1-30 


70 


K 


45,0 


1-31 


100 


K 


45,0 


.1-32 


250 


K 


45.0 


1-33 


500 


K 


45,0 


* * 1 — 3 
4 


750 


K 


45, 0 



^2-2 



42 



ISO 


SKfih 

^£ fly L of* 

(1X10")^ 
(D^UM. ( n m) 

— 13 


= 1 (A-B)/AX100 
1 


* 1 - 1 8 






1-19 


45. 0 


0. 0 


1-20 


44. 9 


0. 2 


1-21 


44. 8 


0. 4 


1-22 


44. 6 


0, 9 


1-23 


44. 6 


0. 9 


1-24 


44. 5 


1. 1 


1-25 


44. 4 


1. 3 


* 1 - 2 6 


44. 0 


2. 2 


1-27 


45. 0 


0. 0 


1-28 


44. 9 


0. 2 


1-29 


44. 8 


0. 4 


1-30 


44. 6 


0. 9 


1-31 


44. 6 


0. 9 


1-32 


44. 5 


1. 1 


1-33 


44. 4 


1. 3 


* 1 - 3 4 


44. 0 


2. 2 



[0149] ^3 

^3-1 



43 



N o . 


M tai ^ i£ rtr /r\ 

& 

( P P m) 


(D 

mm 


vLm. K ^ m) 
= A 


* 1 - 3 5 


2 


Na 




1-36 


5 


Na 


45.0 


1-37 


30 


Na 


45.0 


1-38 


50 


Na 


45,0 


1-39 


70 


Na 


45.0 


1-40 


100 


Na 


45.0 


1-41 


250 


Na 


45.0 


1-42 


500 


Na 


45.0 


* 1 - 4 3 


750 


Na 


45.0 


1-44 


5 


K 


45.0 


1-45 


30 


K 


45,0 


1-46 


50 


K 


45.0 


1-47 


70 


E 


45,0 


1-48 


100 


K 


45.0 


1-49 


250 


K 


45.0 


1-50 


500 


K 


45.0 


* 1 - 5 1 


750 


K 


45,0 



44 





R^** ryV^ 

(1X10') ^ 

(O^^m. ( ti m) 
= v. 


= 1 (A - B ) /A X 1 0 0 
1 


* 1 - 3 5 






1-36 


45. 0 


0. 0 


1-37 


44. 9 


0. 2 


1-38 


44. 8 


0. 4 


1-39 


44. 6 


0. 9 


1-40 


44. 6 


0. 9 


1-41 


44. 5 


1. 1 


1-42 


44. 4 


1. 3 


* 1 - 4 3 


44. 0 


2. 2 


1-44 


45. 0 


0. 0 


1-45 


44. 9 


0. 2 


1-46 


44. 8 


0. 4 


1-47 


44. 6 


0. 9 


1-48 


44. 6 


0. 9 


1-49 


44. 5 


1. 1 


1-50 


44. 4 


1. 3 


* 1 - 5 1 


44. 0 


2. 2 



[0150] ^4 

^4-1 



45 



N o . 


m 

( P P m) 




S m) 
= A 


* 1 - 5 2 


2 


Na 




1-53 


5 


Na 


45.0 


1-54 


30 


Na 


45.0 


1-55 


50 


Na 


45.0 


1-56 


70 


Na 


45.0 


1-57 


100 


Na 


45.0 


1-58 


200 


Na 


45,0 


1-59 


300 


Na 


45.0 


* 1 - 6 0 


500 


Na 


45,0 


1-61 


5 


K 


45.0 


1-62 


30 


K 


45.0 


1-63 


50 


K 


45.0 


1-64 


70 


K 


45.0 


1-65 


100 


K 


45.0 


1-66 


200 


K 


45.0 


1-67 


300 


K 


45.0 


* 1 - 6 8 


500 


K 


45.0 



«4-2 



46 



No 


(1X1 0 M 

m) = B 


^iSL&^itm (%) 

= 1 (A-B)/AX100 

1 


* 1 — 5 2 






1 — 53 


45.0 


0. 0 


1 — 54 


44. 9 


0. 2 


1 — 55 


44. 8 


0. 4 


1—56 


44. 6 


0. 9 


1 — 57 


44. 6 


0. 9 


1 — 58 


44. 5 


1. 1 


1—59 


44. 4 


1. 3 


* 1 — 6 0 


44. 0 


2. 2 


1 — 61 


45. 0 


a. 0 


1 — 62 


44. 9 


0. 2 


1 — 63 


44. 8 


0. 4 


1 — 64 


44. 6 


0. 9 


1-65 


44.6 


0. 9 


1-66 


44. 5 


1. 1 


1-67 


44.4 


1. 3 


* 1 - 6 8 


44. 0 


2. 2 
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[0152] (mfikm2) 

[0153] ^5 

^5-1 



N o . 


(O 

( p p m) 




■irt tfn \\4^ •6& /rs virz /r*r 

4 ( M ni ) 
= A 


* 2 - 1 


2 


Cl 




2-2 


5 


Cl 


45. 0 


2-3 


20 


Cl 


45. 0 


2-4 


50 


Cl 


45. 0 


2-5 


70 


Cl 


45. 0 


2-6 


100 


Cl 


45. 0 


2-7 


500 


Cl 


45. 0 


2-8 


1500 


Cl 


45. 0 


* 2 — 9 


2000 


Cl 


45. 0 


2-10 


5 


Br 


45. 0 


2-11 


20 


Br 


45. 0 


2-12 


50 


Br 


45. 0 


2-13 


70 


Br 


45. 0 


2-14 


100 


Br 


45. 0 


2-15 


500 


Br 


45. 0 


2-16 


1500 


Br 


45. 0 


* 2 — 1 7 


2000 


Br 


45. 0 



5-2 
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ISO 


( 1 X 1 0 M m 
CO * ( M m 


^ liL S 1 u \ /oj 

= 1 (A - B) /A X 1 0 0 
1 


* 2 - 1 






2-2 


45. 0 


0.0 


2-3 


44. 9 


0.2 


2-4 


44. 8 


0.4 


2-5 


44. 6 


0.9 


2-6 


44. 6 


0.9 


2-7 


44. 5 


1. 1 


2-8 


44. 4 


1.3 


* 2 - 9 


44. 0 


2.2 


2-10 


45. 0 


0.0 


2-11 


44. 9 


0.2 


2-12 


44. 8 


0.4 


2-13 


44. 6 


0.9 


2-14 


44. 6 


0.9 


2-15 


44. 5 


1. 1 


2-16 


44. 4 


1. 3 


* 2 - 1 7 


44. 0 


2.2 



[0154] ^6 

^6-1 



49 



No 


( p p m ) 


m 


{ jtz m) = A 


* 2 - 1 8 


2 


Cl 




2-19 


5 


Qi 


45. 0 


2-20 


20 


Cl 


45. 0 


2-21 


50 


Cl 


45. 0 


2-22 


70 


Cl 


45. 0 


2-23 


100 


Cl 


45. 0 


2-24 


500 


Cl 


45. 0 


2-25 


1500 


Cl 


45. 0 


* 2 - 2 6 


2000 


Cl 


45. 0 


2-27 


5 


Br 


45. 0 


2-28 


20 


Br 


45. 0 


2-29 


50 


Br 


45. 0 


2-30 


70 


Br 


45. 0 


2-31 


100 


Br 


45. 0 


2-32 


500 


Br 


45. 0 


2-33 


1500 


Br 


45. 0 


* 2 - 3 4 


2000 


Br 


45. 0 



M6-2 



50 



No 


(1X10") m 

(O^iiLA ( // m) 
= B 


= 1 (A-B)/AX100 
1 


* 2 - 1 8 






2-19 


45. 0 


0. 0 


2—20 


44. 9 


0. 2 


2-21 


44. 8 


0. 4 


2-22 


44. 6 


0. 9 


2-23 


44. 6 


0. 9 


2-24 


44. 5 


1.1 


2-25 


44. 4 


1. 3 


* 2 - 2 6 


44. 0 


2. 2 


2-27 


45. 0 


0.0 


2-28 


44. 9 


0. 2 


2-29 


44. 8 


0. 4 


2—30 


44. 6 


0. 9 


2-31 


44. 6 


0.9 


2-32 


44. 5 


1. 1 


2-33 


44. 4 


1. 3 


* 2 - 3 4 


44. 0 


2.2 



[0155] *7 



No 


u ^ -X Tc ^ 

ft 

( p P m ) 




S ( At m) 


* 2 - 3 5 


2 


Cl 




2-36 


5 


Cl 


45. 0 


2-37 


20 


Cl 


45. 0 


2-38 


50 


Cl 


45. 0 


2-39 


70 


Cl 


45. 0 


2-40 


100 


Cl 


45. 0 


2-41 


500 


Cl 


45. 0 


2-42 


1500 


Cl 


45. 0 


* 2 — 4 3 


2000 


Cl 


45. 0 


2-44 


5 


Br 


45. 0 


2-45 


20 


Br 


45. 0 


2-46 


50 


Br 


45. 0 


2-47 


70 


Br 


45. 0 


2-48 


100 


Br 


45. 0 


2-49 


500 


Br 


45. 0 


2-50 


1500 


Br 


45. 0 


* 2 - 5 1 


2000 


Br 


45. 0 



m-2 



52 



No 


J^S flyl* »w 

(1X10') ^ 

o^fiS: ( n m) 

— "R 


= 1 (A-B) /AX 10 0 

1 


* 2 — 3 5 






2-36 


45. 0 


0. 0 


2-37 


44. 9 


0. 2 


2-38 


44. 8 


0. 4 


2-39 


44. 6 


0. 9 


2-40 


44. 6 


0. 9 


2-41 


44. 5 


1. 1 


2-42 


44. 4 


1. 3 


* 2 - 4 3 


44. 0 


2. 2 


2-44 


45. 0 


0. 0 


2-45 


44. 9 


0. 2 


2-46 


44. 8 


0. 4 


2-47 


44. 6 


0. 9 


2-48 


44. 6 


0. 9 


2-49 


44. 5 


1. 1 


2-50 


44. 4 


1. 3 


* 2 - 5 1 


44. 0 


2. 2 



[0156] ^8 

^8-1 



53 



No 




n y V 7C ^ 

mm 


( M m ) 

= A 

A. 




9 


Li 




2-53 


5 


CI 


45.0 


2-54 


20 


CI 


45.0. 


2-55 


50 


CI 


45,0 


2-56 


70 


CI 


45.0 


2-57 


100 


CI 


45.0 


2-58 


500 


CI 


45.0 


2-59 


1000 


CI 


45.0 


* 2 - 6 0 


1500 


01 


45.0 


2-61 


5 


Br 


45.0 


2-62 


20 


Br 


45,0 


2-63 


50 


Br 


45.0 


2—64 


70 


Br 


45,0 


2-65 


100 


Br 


45.0 


2-66 


500 


Br 


45.0 


2-67 


1000 


Br 


45.0 


* 2 - 6 8 


1500 


Br 


45, 0 



8-2 



54 



No 


{1 X 1 0 ^) ^(D 
^ilL& ( UL m) 
= B 


^-fii^fk^ (%) 

= 1 (A- B ) /AX 1 0 0 1 


* 2 - 5 2 






2-53 


45. 0 


0. 0 


2-54 


44. 9 


0. 2 


2-55 


44. 8 


0. 4 


2-56 


44. 6 


0. 9 


2-57 


44. 6 


0. 9 


2-58 


44. 5 


1. 1 


2-59 


44. 4 


1. 3 


* 2 - 6 0 


44. 0 


2. 2 


2-61 


45. 0 


0. 0 


2-62 


44. 9 


0. 2 


2-63 


44. 8 


0. 4 


2—64 


44. 6 


A O 


2-65 


44. 6 


0. 9 


2-66 


44. 5 


1. 1 


2-67 


44. 4 


1. 3 


* 2 - 6 8 


44. 0 : 


2. 2 



[0157] m^^^. mmmf±mm'^^<Dy^r2^>'yi,m^noooppm^m±^tMMn^Mitm 
[0158] mMms. 

mmmsxi-i. mts:^f^^mm(ounmmii>^^^j:^mmm^mm^^m\'^x. m 
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[0159] *9 

*9-l 



No 


HI iti P 

) 


^ g[ [±i p 

) 


1^ cti A 

e 




3-1 


0 


0 


100 




3-2 


0. 001 


0 


99. 999 


0, 7 


3-3 


0. 01 


0 


99. 99 


0. 7 


3—4 


0. 1 


0 


99. 9 


0, 4 


3-5 


0. 5 


0 


99. 5 


0. 2 


3-6 


1 


0 


99 


0, 2 


— 7 


0 
u 


V 




0 


3-8 


4 


1 


95 


0 


3-9 


5 


0 


95 


0 


o — i 

0 


8 


0 


92 


0 


^ — 1 
o ± 

1 


9 


0 


91 


0. 2 


3-1 
2 


9. 5 


0 


90. 5 


0. 2 


3-1 

3 


10 


0 


90 


0, 4 


3-1 
4 


15 


0 


85 


0. 7 


3-1 
5 


20 


0 


80 


0. 9 


3 - 1 - 
6 


30 


0 


70 


0. 9 



*9-2 



56 



No 


'7C TGI ^> ry o1> Wl tSe '3Z y« 

(ms%) 


in ififl iB?- #B t:: iH" ^ 1^ IK 
i/j tA /oS " »^ /e?L 

W}^^(r>^&M^it^ (%) 


3-17 


Cu 100% 


0. 2 


3-18 


Cu 9 9, 99% 


0. I 


3-19 


N i 100% 


0. 4 



[0160] mmx^. No. 3- i(7)rtgpm<^i2^^ioo%icbfc#^{-±. -:y7w^— ^-r^i^- 
iyB>'{:ixmmmf£mm^\-mm\^xmmmm^^'^mt^<>tc. ^f^i. no. s- 
15. 3-l6{irt^«^ll2>t■o^Mm^^^^vli3v^-cvrat^^Mo■^wm35n5fi» 

[0161] ^itblC^bT. No. 3-2~3-14{il^^«11>f <^^Pm^^iei5VIIIM^JS<^-^ 

«^MiK»%. ihm^m(D^^m^M2m^%tutt^^ o^mi^is. ss^ 
M2^ 100, Ml +M2=ioowML%^m&-r^^mm.^^^^f^^t-r^f:imz., 

x^ti(DX\ m^^i±mi)^^^vfz.mmmT^^c^^~^^ifmx^tco 

[0162] ^Jfe^j4~6. 

■^-f . ^^^^^v>^^=i^^&HPbZrO -PbTiO )^^!^^t't^l^M±^Kyi^<D 

3 3 
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IX i|ii50 n m(^ft^?I^fifeUfCo 

[0164] m^. w-i^i&m2 n m<D-7i — ^-^(om^i^^Qow-n^/ot. nw^i^i&^2 n 

[0165] m^^^^Jy^^~:^V(0iy~h-^1^mW-l^(0^'^mMl^m\^'^'W\^. 650 

^^\^x3]!ivyrmn(DmMm^^i5i^mmuvxi^mmm^n^\ mu^^-rxo 
[0166] immm4) 

vxrfm^tif:-^mm<Dmmm±mT^^^:^~-i^izm . mmm^^mr^^^zx. 
mm!^mj'i^'^^^-i^(DmmmW}^<Dm^mtL-mt(Dmmic<>},^xmmvfc„ 

[0167] ±m(DXoi^\.XmhtLfcmmmj£mT^^^:^-^i:iMVX. 170Vc^ii:itm 

v(D^mwj^^i50Hz<Dm^WcxmMi.x. i x io^m^xmmmWiVfzum:n 
[0168] mio 



58 



^10-1 



No. 


^1 00%COfifeL& 

1 t LXm^it Lfc 


^ m ) = A 


4-1 


2 


45. 0 


4-2 


3 


45, 0 


4-3 


4 


45. 0 


4-4 


5 


45. 0 


4-5 


8 


45. 0 


4-6 


10 


45. 0 


4-7 


5 


45. 0 


* 4 — 8 


10 


45. 0 



^10-2 



N o . 


(1X1 0 " 0) 

(%) 


(1X1 0 '0) 
(%) 


(1X10 '[HDCD^T- 


4-1 


0. 0 


0. 0 


45.0 


4-2 


0. 5 


0. 1 


44.9 


4-3 


0. 9 


0. 2 


44.8 


4-4 


1. 4 


0. 3 


44.7 


4-5 


2. 3 


0. 5 


44.5 


4-6 


3. 2 


0. 7 


44. 1 


4-7 


4. 5 


1. 0 


43. 5 


* 4 — 
8 


9. 0 


2. 0 





[0169] ^(Dmioi)^h. ti:mmx-h^nnm^4-8n. mmmwimm(Dm^-^m<Dmt 
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[0171] mmms) 

L^xi^^fiti:iF^mm(DmmmBmTi!^^^=^~'$^\:i^\, mmmmmT^^^ 

[0172] i^T\ '^^t<Dm^ti±. mmmmmTt^i^z,.=^-^^^M(ommxmm^'^fz.^ 

m^m<DmiiLm\^Mvxmmmmmm^^(Dm'f-m^micMi^xm\:vtz.m^x 
i^^^xB\^m:i^ti^^it(Dm^^mm-r^^t-d^x^^o 

[0173] ±sd.(DXo{^i.xmhthtcmmmi±mT^^^^—i^i^Mvx. novcDm^mmm 
OT^jpbfc^^i^. -r^x(Dmmm}£mTi^^^:^-i^icis\,^x. as^fpi(-45/i 

vo?S5?g«/E^i50Hz(Dji«-cMb-c. 1 X lo^m-tx^mmsh^'^timmn 

[0174] *11 



60 



^11-1 



No 


^10 0% 

coffi^n ?r 1 


rrr ay 

Jbfc ^ 1^ t/-? ^ 

t a n 5 ( 
%) 


in -Hfl 44^ Ir^ 

i fi m) 
= A 


IS- JOT S& SO HlJ-K 

(1 X 1 0 'la 
{tm (%) 


5-1 


2 


0. 5 


45.0 


0.0 


5-2 


3 


0. 6 


45,0 


0.5 


5-3 


4 


0. 5 


45.0 


0.9 


5-4 


5 


0. 5 


45.0 


1.4 


5-5 


8 


0. 5 


45.0 


2.3 


5-6 


10 


0. 5 


45.0 


3.2 


5—7 


5 


1. 5 


45.0 


4. 5 


* 5 - 8 


8 


1. 5 


45.0 


5.4 


* 5 - 9 


10 


2. 5 


45.0 


9.0 



*ll-2 



61 



IN U . 


f 1 X 1 0 

'ID) <Of^%U 
) 


(1X10 

Mil ) ^ T 

) =B 


m<^?^^i»^{b^ (%) 

= 1 (A-B) /AX 1 0 0 1 

/t^ .^9^ ■ *^ 1 . / n/ \ 

= %it:ojss-'''' (%) 


5-1 


0. 0 


45.0 


0 


5-2 


0. 5 


44.9 


0.2 


5-3 


1. 0 


44.8 


0. 4 


5-4 


1. 5 


44.7 


0. 7 


5—5 


2. 5 


44. 5 


1. 1 


5-6 


3. 5 


44.1 


2. 0 


5-7 


5. 0 


43.5 


3. 3 


* 5 - 8 


6. 0 


41.4 


8.0 


* 5 - 9 


10.0 







[0175] ^.a^mwii^h. JtWJT?S)?)f*;|Jf#-i-5-8*5j;t)«5-9{i. igJ^IElljfu^OF^SP 

[0176] ::tLbtc>?i-L-c. ;^i^B^co^iSM-e^5?^^^-^5-i~5-7-e{i. ^^^HEmHii 
[0177] (HiSMe) 



62 



w(D^mn:^^i^oiiz<DmmM.xm\i\^x. i x lo^m-^XTmrnm^'^tmrnm. 

^12 



63 



No 


rJcT iViy x.'c- 

P d 

(fi»%) 


JR ff' (t:) p t 


M 4^ (7) A fir 


6—1 


0 


0 


100 


6—2 


0.001 


0 


99.999 


6—3 


0.01 


0 


99.99 


6—4 


0.1 


0 


99.9 


6—5 


0, 5 


0 


99.5 


6—6 


1 


0 


99 


6—7 


2 


0 


98 


6—8 


4 


1 


95 


6—9 


5 


0 


95 


6—10 


8 


0 


92 


6-11 


9 


0 


91 


6—12 


9.5 


0 


90.5 


6—13 


10 


0 


90 


6-14 


15 


0 


85 


6—15 


0 


0 


0 


6-16 


0 


0 


0 


6-17 


0 


0 


0 


6-18 


20 


0 


80 


6-19 


30 


0 


70 



^12-2 



64 



No 


r J Fi H 'las Aii- 

JS C u 


m ^"(O N i 
(mi:%) 


= ^^fbwj^^v^ (%) 


6—1 


0 


0 




d o 

D — Z 


U 


0 


A TA 


D — O 


A 
U 


A 

u 




b — 4 


0 


0 


f\ A A 

0. 40 


6—5 


0 


0 


0. 20 


6 — 6 


0 


0 


A OA 

0. 20 


D — I 


u 


u 


A AA 


6 — o 


0 


0 


0. 00 


6—9 


0 


0 


A AA 

0. 00 


6 — 10 


0 


0 


0. 00 


6—11 


0 


0 


0. 20 


D — 12 


0 


0 


A OA 

0. 20 


6 — 13 


0 


0 


0. 40 


6—14 


0 


0 




D — 1 O 


yy. y 


U. 1 


0. 00 


6-16 


100 


0 


0. 20 


6-17 


0 


100 


0. 40 


6-18 


0 


0 


1. 10 


6-19 


0 


0 


1, 10 



[0179] ;i(^*12;i)^P>. K5N-#-^6-l{iP^aJ®|112^miOO%-C?i^^bfcfc8e). i/^W-^ 
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[0180] :Lfhf:>iZ.MVX. f^3|Sf#-^6-2~6-15-e}i|^$P«<112Pf c^^SM^^^J^^VIII 
M1^15. 85^M2<100, Ml + M2 = 100^MSi-?)^Miaf!fe^^±^^tbfc 

[0181] ^fd. m^^^^- 15~6- 17}il^gpm^l2>^'OVIim^M=SrNi, -^fcmbi^ 
)SiciE»j$-&-C^>rt^«m2-tr^^t-t-5^fft^iq]$iJ-etfc(D-C% Eff^fDiSgclEi!) 

[0182] ^ife^Sj7. 

Pb Ba (Zn Nb ) (Yb Nb ) (Co Nb ) (Fe W ) Nb [Zr 

l-x X 1/3 2/3 a 1/2 1/2 b 1/3 2/3 c 2/3 1/3 d e 0.4 

Ti ] O 

8 0. 52 1-a— b-c-d-e 3 

(^dT?. X, a, b. c, d. e«l<t«3/h$Vv|ii:) 

2 

2 

[0183] ^o^. ;!:c^«&##>lc:^m/^-r>'i5^-^^il3^J^^^gi-a'b. ;^^y~^f^i^u, j^y^^ 

-f^^T.y^^^y'^m^^'O. /^J^^^lSO/inK^iTy— ^-iZ-h^fmUfCo CKDi^y— >'i/ 

33 

;^h;6S^^$HTV ^?^iV ^i5^y— i^iX— h;lf lOtfcH^bfco 

[0184] ^icr:(D^gi$:^ioot:-eJnl^^m^?'i)55e,^pjE;lrfTV jgfi 
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[0185] mWL^tiX\ >/.ev ^tt1lojt!l;^oi^®^:l;51>g|i«1S^U-cm^'^b^4#m<lr 

33 

mmmxwmvfcmoy^^mmxmmvfco mmm^m f*. aemn=2oot^ 

33 

{iS ALj3J;OT^pmiEV=200V^fflV^, d = AL/n-V(D^<J;t9»tfciUfc„ 

33 

[0186] ^fc. Si-^^r*(-oV ^-C fi. ppm;^— -^(^^fty55^;tSICPKi^^lf ?fe{c:T 

i|fe,^j£^(D^g^^^kc7)a!|^^;loV^-Cf4, HALT (Highly Accelerated Life Testing 
fflMia^SOO'C. «#2kV/imn(c:-C^i^^tTofc„ 
[0187] *13 
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O ■ 




1 — T 

J. X. 

(mol) 


X 

(mol) 


(mol) 


(mol) 


(raol) 


d 

(mol) 


9 

(mol) 


1 _«._u 

1 Cl u 

-c-d- 

9 

(mol) 




0. 95 


0. 05 


0. 08 


0. 04 




0. Ut> 


A A Ac; 


A J} A 


7-2 




u . Ui> 


f\ A JJ 

u. u o 




n fid 


V. V/ t> 


0. 005 


0, 805 


( O 


0, 95 


0. 05 


0. 08 


0, 04 


A PkA 

0. U4 


A A Q 

0. 0»> 


A A AI^ 


A R AC^ 


7-4. 


0. 95 


A AC 
0. 1)5 


A AO 


U. U4 


U. U4 


A ni 




V. Ovu 


7 — K 


0. 95 


0. 05 


0. 08 


0. 04 


A Ail 

0, 04 


A no 
U. Oo 


A A AC^ 


A DAc; 


7—A 


0. 95 


0. 05 


0. 08 


0. 04 


0. 04 


0. 03 


0. 005 


0, 805 


7-7 


0.95 


0.05 


0.08 


0. 04 


0.04 


0. 03 


0, 005 


0.805 


* 7-8 


0. 95 


0. 05 


0.08 


0, 04 


0. 04 


0. 03 


0, 005 


0.805 


* 7-9 


0, 95 


0. 05 


0.08 


0, 04 


0. 04 


0. 03 


0, 005 


0.805 


*7-10 


0.955 


0.045 


0.085 


0, 04 


0.05 


0. 025 


0. 005 


0. 795 


*7-ll 


0. 955 


0. 045 


0.085 


0. 04 


0. 05 


0. 025 


0. 005 


0. 795 


7-12 


0.955 


0. 045 


0.085 


0. 04 


0. 05 


0. 025 


0, 005 


0, 795 


7-13 


0.955 


0.045 


0.085 


0. 04 


0. 05 


0. 025 


0. 005 


0. 795 


7-14 


0. 955 


0. 045 


0.085 


0. 04 


0. 05 


0. 025 


0, 005 


0. 795 


*7-15 


0.955 


0.045 


0.085 


0. 04 


0. 05 


0. 025 


0. 005 


0. 795 



13-2 





S i ^ 


d 3 






m^mm^ (n 




#4 (pp 


3 (pm 






m) 




m) 


/V) 


(Hr 






N o . 






) 






* 7-1 


150 


802 


63 


o 


1. 1 


7-2 


90 


810 


110 


o 


0. 8 


7-3 


70 


814 


114 


o 


0 


7-4 


50 


806 


123 


o 


0 


7-5 


30 


812 


130 


o 


0 


7-6 


10 


801 


126 


o 


0 


7-7 


5 


793 


129 


o 


0 


* 7-8 


3 


790 


124 


X 


0 


* 7-9 


0 


790 


118 


X 


0 


* 7-10 


200 


760 


32 


o 


1. 4 


* 7-11 


100 


755 


56 


o 


1. 1 


7-12 


90 


758 


102 


o 


0.4 


7-13 


50 


753 


100 


o 


0 


7-14 


10 


740 


106 


o 


0 


* 7-15 


0 


734 


103 


X 


0 



[0188] ^13;6^e>4^JSJ:5t-> Si^^Aiin00ppmSX±<DU.^7-l. 7-10. 7-ll(;io 
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2 2 
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[6] BUlS«®i^«3^^lJl*5V>-C^b(:i> ^^c3y>'7C^^5ppmiJJL±1000ppmiiAT 

[8] Hul2J£m^{-^>o>r'V7u*;5S5ppini2;^Jil500ppmii;lT^mS^<!:^#mt-r5 

[10] Mfa«mfiil:i/^C2y^7C*;5S5ppni£tJbl500ppmJ^;^T'^m5wt^#^i-t- 

[11] H&ia^M:iy^^7n^:65CU Br(^5-b^J^V^<t^ilSiJj^Ji-t?fc2)^i:^#m<b-rSf»^3j 



70 



[15] mmmmuj^^-d^Phzro -PbTio if)^p:>fj:^^vf:/:^^^hmmtm^^^^t 

3 3 

[16] HuiaiE®#:;ei5-<n::/x;^/^hM^^b^^^fife5>i-rS^^^4#^^-r5l»*«l~l 

5(^5"'b<^v>-fH*^lo{c:fS^«^a^^iE«^^o 
[17] HuiajE«#::&5pbZrO -PbTiO *^^7te5-<ci:;^X:^;>rhM^>fbi^^^^r9-fc-r5r 

3 3 

[18] iulEltS ^^(Di^^?aS;65900°C:ei_bl OOO^CiJAT-trfc^r 5lf 1 

[19] BufSl^gP®®ft'<^mj^<^rtt;5Sj^^^r'5%i^AT-efc5i^^#mi:-r5l»* 

[20] Jim^*^^^rtlfPmfii^^^S(-®^bT?:cS«^MiE«m^(-*5V>T. 

msdJ^mP^mi-i. PbTiO -PbZrO Si-a WiJ^^Sppmi^^JilOOpp 

3 3 

[22] fiul5l^gpmilft'<7)^Mm^#>;65Vlll;^M*3J:tJ«/^*fc{*lbi^^Jg^^^^i: 
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0<M1^15. 85^M2<100. Ml +M2=100^^^-rS^ 
[24] MlSVm:^^M;65Ni, Pt, Pd, Rh, Ir, Ru, Os(D^ib{i^fj:<fhimSX±X-h^. lb 

i^^i/-7^^<t'^^l®Ji>^±T-fc5^t^#m^t■^it*^22~24o5■^<^v^Tn;0^lo^c 

[26] tllSIb]!^:&SdSCu-Cfc5^i^#1li(^i-5ft^«22~25<^5*><^V>-ftL)6*lo{3: 
[27] B^f5VIIIi^^M;5SNi-T?foS^<^^#mi:r5l»3ft^22~25©5•^<^V^i"tt^^lo 

mmmBm±m^mmiiF^^^h^'^-!fm<Dm^^t^!mmt-r^mi^mi7i>m27(Do 
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m m m 



